Live Imaging of IL-4-Expressing T Follicular Helper Cells in Explanted Lymph Nodes.
The generation of class-switched, high-affinity, antibody-producing B cells plays a critical role in the establishment of type 2 immunity to intestinal helminths as well as in the pathogenesis of allergy and asthma. The generation of these high-affinity, antibody-producing B cells occurs in germinal centers (GC) and relies on interactions with follicular dendritic cells (FDCs) and T follicular helper (Tfh) cells. One critical mediator produced by Tfh cells in GCs is interleukin-4 (IL-4). Tfh-derived IL-4 drives class switching to type 2 antibody isotypes IgE and IgG1 and is required for high-affinity IgG1 production. In vivo detection of IL-4-expressing Tfh cells is required to better understand the role of these cells during the GC response. Detection of IL-4-expressing cells has been greatly improved by the generation of the IL-44get reporter mice, which read out IL-4 expression as green fluorescent protein (GFP). Much has been learned from these mice with regard to type 2 immunity using flow cytometry and immunohistochemistry. However, these methods do not allow the study of cellular behavior and interactions in real time. In contrast, multi-photon microscopy allows for deep tissue imaging and tracking of multiple cell types in intact tissues over time. Here, we describe a protocol for in vivo detection of IL-4-expressing Tfh cells in an explanted popliteal lymph node by multi-photon microscopy. The dynamics of Tfh cell motility and their interactions with FDC networks in the GCs were analyzed.